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Viscosity
The flotate produced by aquathermolysis treatment of the sulphur--rich heavy oil becomes lighter with increasing temperature and pressure as indicated by viscosity data (Table S2) . Fourier transform infrared spectroscopy FTIR spectra can reveal the chemical changes in starting materials and products from aquathermolysis experiments. 4 Gas from the Tedlar bags was extracted using a gas--tight syringe and inserted into a Chemical Data Systems (CDS) Analytical Brill CellTM attached to a Thermo--Nicolet 5700 FTIR spectrometer. The cell was purged with helium (BOC Grade A, 99.996% purity) at a flow rate of 20 ml s --1 for several seconds prior to gas insertion. FTIR spectra were collected at a resolution of 4 cm −1 using a mercury cadmium telluride A (MCT--A) detector, cooled by liquid nitrogen. Liquid residues and extracts were measured using a Smart Orbit™ attenuated total reflectance (ATR) accessory attached to the same Thermo--Nicolet 5700 FTIR spectrometer. Samples were dissolved in the appropriate solvent and a drop was placed on the diamond analysis crystal, then left to evaporate. Spectra were produced by the accumulation of 32 spectra, both for the background and the sample using a deuterated triglycine sulphate detector at a resolution of 4 cm --1 .
Supplementary
For this investigation FTIR was used to monitor responses of sulphur--rich heavy oil to aquathermolysis ( Figure S2 ). In the gas products, carbon dioxide is most prominent with a doublet at 2350 cm --1 , along with a signal from methane at 3000 cm --1 . In the liquid products, the group of bands around 3000 cm - 
